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AMENDMENT/RESPONSE UNDER ARTICLE 34 PCT 

Sir: 

In response to the Written Opinion mailed June 15, 2005, please amend the 
application as follows: 

In the Specification 

Please replace pages 20, 21, 26, 27, 29 and 37 originally filed in this application 
with amended pages 20, 21, 21a, 26, 27, 29 and 37 attached hereto. Please also the pages 
of Appendix A with new pages 50 to 70 of Appendix A as enclosed to include page 
numbering. In addition, please insert new pages 1 to 9 of the Sequence Listing into the 
specification following the claims. 

In the Claims 

Please replace claim pages 71 to 78 originally filed in this application with 
amended claim pages 71 to 76 attached hereto. 



REMARKS 

By way of this amendment under Article 34 of the PCT, Applicant respectfully 
submits that pages of the specification are herein amended to correct clerical errors 
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appearing therein. In particular, amended pages 20, 21, 21a, 27 and 29 are herein provided 
to make accurate reference to SEQ ID NOs. of the Sequence Listing corresponding to the 
sequence appearing therein. Page 26 is herein amended to correctly identify the primer 
names corresponding to antigen GYPBS/GYPBs in Table 1 as GYPBe4S and GYPBe4A. 
In addition, page 37 is herein amended at lines 24 to 27 to clarify which symbols are 
intended to correspond to the colours referenced in Figures 1 and 4. Applicant notes that 
this clarification is necessary as the figures of the application are provided in black and 
white and not colour. The clarifying amendments in this regard find support in the legends 
of Figures 1 and 4 respectively. 

Furthermore, amended pages containing the data of Appendix A are also enclosed 
to provide the appropriate page numbering. 

Sequence Listing pages 1 to 9 are also enclosed for insertion in the present 
application following the claims. The Sequence Listing pages as provided are identical to 
those submitted on May 12, 2005 in accordance with the Sequence Listing provided in 
compliance with WIPO Standard ST 225 Form PCT/ISA/225 mailed April 1 3, 2005. 
Applicant respectfully requests that the pages of the Sequence Listing be inserted into the 
present application. 

Concerning the claims of the present application, the Examiner alleges that claims 
1 to 5, 8 to 10, 12, 28 to 33, 40 to 42 and 45 lack novelty in view of the teachings of 
document Dl. Additionally, the Examiner believes that the novelty of claims 1 to 5, 8 to 
12 and 40 are negated by the teachings of document D2. Applicant points out that the 
teachings of Dl are restricted to a PCR methodology and primers having specificity to a 
single SNP of only one blood group antigen, that being RhD. Alternatively, the present 
invention is directed to a multiplex PCR methodology and products for conducting the 
same for identifying and analyzing a plurality of blood group and platelet antigens 
simultaneously. The mere disclosure of a single primer having similarity to a primer of the 
present invention does not negate the novelty of the present methodology and products 
thereof, for achieving a very different and more complex multiplex PCR assay. In 
particular, Applicant asserts that the subject matter of original claim 12, now claim 7, was 
not previously disclosed in either Dl or D2. Neither Dl nor D2 disclose an 
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oligonucleotide primer and probe set for analyzing a plurality of SNPs simultaneously. 
That is, an oligonucleotide primer and probe set suitable for use in multiplex PCR 
detection of blood group or platelet antigens is not disclosed, regardless of the preferred 
SNP selected from the group provided. Applicant understands the teachings of Dl to 
disclose specific PCR primers relevant to the identification of RHD SNPs, namely ga41 
and ga42 and re94. Applicant submits that ga41 and ga42 are very different from the RHD 
ex on 4 primers of the present invention (Table 1). Furthermore, Dl provides no evidence 
that these primers would be useful for the simultaneous determination of RHD SNPs. In 
respect of Re94, according to the teachings of D2, this primer does possess similarity to a 
single primer of the present invention, namely RHDe9A (as aligned herein below): 

Re94 CTT GGT CAT CAA AAT ATT TAG CCT 

RHDe9A TT GGT CAT CAA AAT ATT TAG CCT C 

However, the sense primer is very different and therefore, their paired usefulness in 
the simultaneous determination of a plurality of blood group or platelet antigen SNPs is not 
taught in D 1 . 

Applicant submits, however, that claims 1 to 1 1 are herein amended as claims 1 to 
6 and are now more clearly directed to preferred nucleic acid sequences and 
oligonucleotide sets of the present invention for use in multiplex detection analysis of a 
plurality of blood group or platelet antigen SNPs. In doing so, claims 9 and 10 are 
deleted, without prejudice in an effort to obtain a favourable EPRP. Objected claims 28, 
29, 32 and 40 are also deleted by way of this amendment. Remaining claims 30 and 31 
(renumbered as claims 24 and 25) now depend on claim 9 as herein provided. Amendment 
is also herein provided to objected claims 33 and 41 (now claims 23 and 32) to clarify that 
the claimed methodologies encompass the simultaneous analysis of a plurality of blood 
group or platelet antigen specific SNPs, and include the use of a plurality of primers as 
defined in Table 1 . 

Applicant extends the preceding comments and related amendments in argument to 
the objections to novelty in view of D2. Applicant submits that the teachings of D2 relate 



» 

m * 



-4- 



Canadian PCT Receiving Office 
AMENDMENT UNDER Article 34, PCT 
Application No. PCT/CA2005/000250 



to primers for the amplification of HPA-la/b SNP. The antisense primer PLA2-1 is very 
similar to GP3Ae3A. 



PLA2-1 TT CTG ATT GCT GGA CTT CTC TT 

GP3Ae3A ATA GTT CTG ATT GCT GGA CTT CTC 

Again, the sense primer is different and therefore their paired usefulness in the 
simultaneous determination of blood group and platelet genotypes is not disclosed. 
Accordingly, Applicant believes the claims as herein amended are novel. Furthermore, the 
subject matter of the present claims is also believed to be inventive, in light of the common 
difficulties known in the art in overcoming the complexities of PCR multiplexing assays. 
To this end, Applicant asserts that the present invention is shown to overcome the 
difficulties of a multiplexing methodology to provide a useful and inventive means for 
simultaneous detection of a plurality of blood group and platelet antigens in a single 
reaction vesicle, which has not been previously achieved. 

The amendments herein provided to objected claims 28, 29 to 33, 41 and 45 are 
believed to obviate any further objections to the novelty of the subject matter therein 
provided. In particular, the subject matter of objected claims 28, 29 and 33 has been 
effectively combined to provide new claim 23, with an emphasis on the simultaneous 
identification and analysis of a plurality of blood group SNPs, including the use of a 
plurality of primers of Table 1 . 

In particular, Applicant once again emphasizes that the teaching of a method of 
genotyping a single blood group antigen does not serve to negate a methodology that is 
optimized to simultaneously identify a plurality of blood group or platelet antigens. D5 is 
alleged to negate the novelty of claims 33 and 4 1 , as originally filed. Applicant 
respectively traverses this objection on the basis that D5 does not carry out or disclose 
primer sequences that are effective in multiplex PCR for determining blood group 
genotypes. A mere recitation of a set of criteria for designing primers does not direct a 
person of skill in the art to achieve a reliable, multiplex PCR assay for identifying rare 
blood group genotypes. However, in the interest of obtaining a favourable IPRP, 
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Applicant advises that new claims 23 and 32 (formerly claims 33 and 41) have been 
amended to include specific primers of the present invention. Accordingly, the claims as 
amended are believed to be novel over the teachings of any of D3 - D7. 

Further still, Applicant asserts that the shear convenience provided by the present 
invention, allowing for a specific and accurate determination of a blood group genotype 
combats any argument of a lack of inventiveness in the present invention, whereby a 
convenient, efficient and accurate tool is provided to meet a long standing need in the art 
of blood screening, for example. 

Claims 1 to 5, 8 to 12, 28 to 33, 40 to 42 and 45 have also been objected to as 
lacking inventive step in view of one or more of the teachings of D3 to D7. Applicant 
respectfully traverses the basis of these objections. That is, the mere incentive for a person 
of skill in the art to try to obtain primers to a variety of blood group antigens would not 
serve to negate the inventiveness of the present invention, which provides novel primers 
directed to blood group antigens having the capability to perform in a multiplex PCR assay 
to identify a variety of blood group SNPs, some having specificity to very rare blood 
groups, simultaneously. Furthermore, these teachings do not describe nor suggest a 
methodology or primers for use therein for the simultaneous detection of unrelated blood 
group and platelet genotypes. Applicant asserts that efforts beyond routine 
experimentation were required to achieve the methodology of the present invention, 
including the identification and optimization of the primers, as herein claimed. As such, 
Applicant respectfully submits that a direction by the prior art, either alone or in 
combination does not lead a person of skill in the art to the subject matter as currently 
claimed. As amended, Applicant contends that the inventiveness of the subject matter of 
the current claims is clearly evident. 

Several claims of the present application have also been alleged to be indefinite. To 

this end, Applicant submits that claim amendments as herein provided are provided to 

more clearly and definitively define the subject matter thereof. In particular, objected 

claims 12, 14, 17 and 41 are herein amended as new claims 7, 9, 12 and 32 to further 

define the SNPs as corresponding to a "blood group or platelet antigens genotype". In 
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addition these claims have been amended where appropriate to define the antigens of 
interest as "blood group or platelet" antigens. Objected claims 4, 9 and 40 have been 
deleted by way of these amendments. Claim 24, now claim 19 has been amended to delete 
the objected terminology as appearing therein. Claim 27, now claim 22 is also herein 
amended to provide the appropriate antecedent basis. Objected claims 28 and 29 are 
herein deleted. Claim 34, is herein amended as claim 26 to clarify the terminology therein 
provided. In addition, the term "preferably" has been deleted from new claims 28, 30 and 
31 (corresponding to original claims 36, 38 and 39). New claim 36 is directed to a 
preferred embodiment of former claim 38. 

Applicant respectfully submits that the claims of the present application are both 
novel and inventive. As such, a favourable International Preliminary Report on 
Patentability of the claims contained herein is respectfully requested. 



Respectfully submitted, 
Canadian Blood Services 



Ogilvy Renault LLP/S.E.N.C.R.L., s.r.l. 
Suite 1600 

45 O'Connor Street 
Ottawa, Ontario 
KIP 1A4 Canada 
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automated genotype calling . 

.re PCR amplified 



oftware for 

levant gene regions a: 
genomic DNA in a single reaction using 
oligonucleotide primer designs: ^ 



Each of the 
from purified 
the following 



5 Gene Primer 

» 

RHD Exon 4 



RHD Exon 9 



10 



20 



RHCE Exon 2 



15 RHCE Exon 5 



GYPB Exon 4 



KEL Exon 6 



25. KEL Exon 8 



FY Promoter 



30 FY Exon 2 



RliDe4S 

RHDe4A 
RHDe9S 

RHDeSA 

RHCEe2S 
RHCEe2A 
RHCEe5S 
RHCEe5A 

GYPBe4S 

GYPBe4A 

KELe6S 

KELe 6A 
KELe8S 

KELe8A 
FYproS 
FYproA 
FYe2S 



(5' - 3 f ) 

AGACAAACTGGGTATCGTTGC 
(SEQ ID NO: 1) 

ATCTACGTGTTCGCAGCCT (SEQ ID NO: 2) 

CCAAACCTTTTAACATTAAATTATGC 
(SEQ ID NO: 3) 



TTGGTCATCAAAATATTTAGCCTC 
(SEQ ID NO: 4) 

TGTGCAGTGGGCAATCCT (SEQ ID NO: 
CCACCATCCCAATACCTG (SEQ ID NO: 



5) 
6) 



AACCACCCTCTCTGGCCC (SEQ ID NO: 7) 

ATAGTAGGTGTTGAACATGGCAT 
(SEQ ID NO: 8) 

ACATGTCTTTCTTATTTGGACTTAC 
(SEQ ID NO: 9) 

TTTGTCAAATATTAACATACCTGGTAC 
(SEQ ID NO: 10) 

TCTCTCTCCTTTAAAGCTTGGA 
(SEQ ID NO: 11) 

A G AGGCAG GAT G AGGTC C (SEQ ID NO: 12) 

AGCAAGGTGCAAGAACACT 
(SEQ ID NO: 13) 

AGAGCTTGCCCTGTGCCC (SEQ ID NO: 14) 

TGTCCCTGCCCAGAACCT (SEQ ID NO: 15) 

AGACAGAAGGGCTGGGAC (SEQ ID NO: 16) 

AGTGCAGAGTCATCCAGCA 
(SEQ ID NO: 17) 
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jK Exon 9 



Dl Exon 18 



10 GP3A 



FYe2A 

JKe9S 

JKe 9 A 

Dlel9S 

DIel9A 
GP3Ae3S 

GP3Ae3A 
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TTCGAAGATGTATGGAATTCTTC 
SEQ ID NO: 18) 

CATGAACATTCCTCCCATTG 
(SEQ ID NO: 19) 

TTTAGTCCTGAGTTCTGACCCC 
(SEQ ID NO: 20) 

ATCCAGATCATCTGCCTGG 
(SEQ ID NO: 21) 

CGGCACAGTGAGGATGAG (SEQ ID NO; 22) 

ATTCTGGGGCACAGTTATCC 
(SEQ ID NO: 23) 

ATAGTTCTGATTGCTGGACTTCTC 
(SEQ ID NO: 2 4) 



15 



20 



25 



30 



The above primer pairs comprise the corresponding 
forward and reverse primers, and may be referred to herein 
as SEQ ID NOS 1-24. 

Multiplexed single nucleotide primer extension is 
performed using the following 5' tagged extension primers: 

RHD Exon 4 GTGATTCTGTACGTGTCGCCGTCTGATCTTTATCCTCCGTTCCCT 

(SEQ ID NO: 25) 

RHD Exon 9 GCGGTAGGTTCCCGACATATTTTAAACAGGTTTGCTCCTAAATCT 

(SEQ ID NO: 26) 

RHCE Exon 2 GGATGGCGOTCCGTCCTATTGGACGGCTTCCTGAGCCAGTTCCCT 

(SEQ ID NO: 27) 

RHCE Exon 5 CGACTGTAGGTGCGTAACTCGATGTTCTGGCCAAGTGTCAACTCT . 

(SEQ ID NO: 28) 

GYPB Exon 4 AGGG3?CTC3?ACGCT GAC GAT T TGAAA TTTTGC T T TA TAGGAGAAA 

(SEQ ID NO: 29) 

KEL Exon 6 AGCGATCTGCGAGACCGTATTGGACTTCCTTAAACTTTAACCGAA 

(SEQ ID NO: 30) 

KEL Exon 8 AGATAGAGTCGATGCCAGCTTTCCTTGTCAATCTCCATCACTTCA 

(SEQ ID NO: 31) . 
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FY promo „r GACCTOOGTGTCGATACCTAGGCCCTCRTTAGTCCTTGGCTCTTA 

(SEQ ID NO: 32) 
FY Exon 2 ACGCACGTCCACGGTGATTOJGGGGGCAGCTGCTTCCAGGTTGGCA 

(SEQ ID NO: 33) 
JK EKon 9 CGTGCCGCT CGI GA32AGAAT AAACCC C AGAGT CCAAAGT AGAT GT 

(SEQ ID NO: 34) 
DI Exon 19 GGCIATGATTCGCAA^GCTTGTGCTGTGGGTGGTGAAGTCCACGC 

(SEQ ID NO: 35) 

GP3A Exon 3 AGAGCGAGTGACGCATACTTGGGCTCCTGTCTTACAXGCCCTGCCTC 

(SEQ ID NO: 36) 



The above probes may be referred to herein as SEQ ID 
NOs 25-36. The DNA bases are represented by their single 
letter equivalents <A,C,G or T) and the letter X represents 
IS a C3 (phosphoramidite) spacer between the two adjacent DNA 
bases. • 

In this embodiment, the 12 bolded nucleotides in the 
5' region of the extension probes are hybridized to a 
complementary DNA sequence that has been micro-arrayed onto 
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sites ' The PGR primers pairs in Table 1 represent 
sequences complementary to DNA regions containing S*Ps of 
interest; of which the exact sequences of each primer pair 
and mixture of primer pairs have been specifically 
optimized to amplify genomic DNA of interest as a mixture 
of 12 primer pairs. Although noted above, Table 2 further 
surprizes 12 novel extension primers specifically used 
together to detect the nucleotides of blood group and 
platelet antigen or HP A SNPs, simultaneously. The 
extension primers represent a group of 12 novel nucleotide 
sequences/ of which each are a combination of: 1) a unxque 
5^ region necessary to direct hybridization to a micro- 
arrayed tag located in a specific spot in each micr opiate 
well, and 2) a 3' region complementary to and adjacent to a 
SNP of a PCR-amplified DNA region containing the SNP of 
interest. 

.<sac PCR 



1. The PCR 
for multiple 



used in the 12 -pair mu 



Antigen 


SNP 


Primer 


Sequence 5 # -3' 


Paroquet 
Target 


Size 
(bp) 




C/T ■ 


RHDe4S 


AGACAAACTGGGTATCGTTGC 


RHD 


111 1 


RhD/RhCE 


RHDe4A 


ATCTACGTGTTCGCAGCCT 


Exon 4 








RKDe9S 


CCAAACCT TT TAAC AT T AAAT T AT GC 


RHD 


98 


RhD/RhCE 


A/G 


RHDe9A 


TTfrrcTrfcTnAAAATATTTAGCCTC 


Exon 9 






T/C 


RHCEe2S 


TGTGCAGTGGGCAATCCT 


RHCE 


90 


RhC/Rhc 


RHCEe2A 


CCACCATCCCAATACCTG 


Exon 2 
RHCE 




RhE/Rhe 


C/G 


RKCEe5S 
RHCEeSA 


AACCACCCTCTCTGGCCC 
ATAGTAGGTGTTGAACATGGCAT 


Exon 5 
GPYB 


107 


GYPBS/GYPBs 


T/C 


GYPBe4S 
GYPBe4A 


ACATGTCTTTCTTATTTGGACTTAC 
TTTGTCAAATATTAACATACCTGGTAC 


Exon 4 


103 




T/C 


KELe 6S 


TCTCTCTCCTTTAAAGCTTGGA 


KEL 


142 


K/K 


KELe6A 


AGAGGCAGGATGAGGTCC 


Exon 6 






T/C 


KELeGS 


AGCAAGGTGCAAGAACACT 


KEL 


100 1 




KELe 8 A 


AGAGCTTGCCCTGTGCCC 


Exon 8 






T/C 


FYproS 


TGTCCCTGCCCAGAACCT 


Duffy 


90 


Fy/Fy0 


FYproA 


tr:ar araac;ggcTGGGAC 


Promoter 


Fy a /Fy b 


G/A 


FYe2S 


AGTGCAGAGTCATCCAGCA 


Duffy 


122 


FYe2A 


TTCGAAGATGTATGGAATTCTTC 


Exon 2 






G/A 
T/C 


JKe9S 


CATGAACATTCCTCCCATTG 


Kidd 


130 


jkVJk 6 

HDi*/Di b 


JKe9A 
DIel9S 


TTTAGTCCTGAGTTCTGACCCC 
ATCCAGATCATCTGCCTGG . 


Exon 9 
Diggo 


90 
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irOS 



Diel9A I 



gP3Ae3S 



C GGCACRG T G AGG AT GAG 




ATTCTGGGGCACAGTTATCC 

ATAGTTCT GATTGCTGGACTTCTC 
■ ■ — t^. ZZXZ i _o/ 



GP3A 
Ejcqii 3 



114 



rhe a*ore Primed correspond to SEC IP NOs 1^ 
outlined here!/) above. 



Table 1A. Additional Blood Group and Platelet Antigen SNP* 




A/0 

GaltfAc/Del 



A/B 

(GalNAc/Gal) 



A/B 

(GalNAc/Gal) 
A?B 

(GalNAc/Gal) 
A/B 

(GalNAc/Gal) 



M/tJ 



M/N 



M^S/Mil 



RHD/Weak D 
Type 1 



RHD/Weak D 
Type 2 



RHD/Weak D 
Type 3 



RHD/D nt602 
Variants 



RHD/' DAR' 
Variant 



RHD/Weak D 
Type 5 

RHD/ D c i 



RHCE/RhC 
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Each antigen listed on the left represents a blood 
group or HPA genotype and the single nucleotide 
polymorphism (SNP) . Some genotypes are evaluated using 
more than one SNP because they differ by more than one 
nucleotide. Each PCR primer pair consists of a sense 
(Primer Name ending in S) and antisense (Primer Name ending 
in A) oligonucleotide (Sequence 5'-3') designed to amplify 
the DNA region containing the SNP for the antigen of 
interest. The target region (Product Target) and the 
amplified fragment (Size (bp)) are shown on the right. 
Note that 12 SNPs are evaluated for 19 different blood 
group and platelet antigens because some antigens have more 
than one SNP. In some cases an A or G SNP is included 
since' the complementary DNA strand can be evaluated as it 
will contain the T or C SNP of interest. 



Tai)le 2 - Extension probes 
Of blood group and HPA SNPs 



ed to detect the nucleotides 



RHD Exon 4 



RHD EXOD 9 



RHCE Exon 2 



rhce Exo'n 5 



GYPB Exon 4 



KEL Exon 6 



KEL Exon 8 



FY Promoter 



FY Exon 2 



JK Exon 9 



Di Exon 19 



GP3A Exon 3 



Sequence 5' -3 / 



GTGATTCTGTACGTGTCGCCGrCJGArcryrATCCrCCGrTCCCr 



GCGGTAGCTTCCCGACA!EAT T TTAAACAGGTTTGCTCCTAAATC? 



GGIiTGGCGTTCCG^CCTK'ITGGACGGCTTCCTGAGCCACTTCCCT 



, AGGGTCTC T ACGCT GACG AT TTGAAATTTTGCTTTATAGGAGAAA 
AGCGATCTGCGAGACCGTAT TGGACTTCCTTAAACTTTAACCGAA 



acatagagtcqatgccagct TJCcrrGrcAArcrccArCACTrcA 



GACCTGGGTGTCGATACCTAGGCCCTCArrAGrCCyrGGCrCJTA 



acccacgtccacggtgattt gggggcagctgcttccaggttggca 



CGTGCCGCTCGTGATAGAATAAACCCCAGAGTCCAAAGTAGATGr 



GGCTATGATTCGCAATGCTTGrGCrGTGGGTGGrGAAGrCCACGC 



AGAGCGAGTGACGCATACrrGGGCTCCTGTCrTACAXGCCCTGCCJC 



The above probes correspond to SEQ ID NOs 25-36, respectively, as 
identified herein above. The DNA bases are represented by their single 
letter equivalents fA,C,G or T) and the letter X represents a C3 
(phosphoramidlte) spacer between the two adjacent DNA bases. 

The present invention also provides novel hybrid 
probes, wherein the preferred probes are listed in Table 2, 
but limited to said listing. Each extension probe is 



AMENDED SHEET 



12/06/2006.18:14 FAX 813 2 30 6706 . OGILVJf RENAULT ©020 

— _ — . — i — — : 

PCT/CA 200 5/000 2 50 



- 31 -0 6 DECEMBER 2005 0 6 - 1 2 .05 

automatically generated using the SNPStream Software Suite of 
Megalmage, UHTGetGenoa and QCReview. 

It should be noted that the specific steps associated 
with the protocol exemplified in Example 1 ere not intended 
5 to limit the teachings and methods of the present invention 
to the specific above protocol. Example 1 is provided to 
specify a preferred method in accordance with the present 
invention wherein a plurality of blood group and HPA SNPs are 
simultaneously analysed in a ultra high throughput multiplex 
10 automated system for the determination of the specific 
genotypes and accordingly the phenotypes associated 
therewith. Accordingly, it should be understood by orte 
skilled in the art that the steps of Example 1 may be varied 
provided that such variations yield the preferred results of 
15 ■ the present invention. 

RESULTS 

1. GP3A Exon 3 SNP Scatter Plots . 

The robotic UHT platform produces laser-fluorescence 
values for each sample which are represented in Scatter 

20 plots' for the operator to review. A sample scatter plot is 
shown in Fig. 1 for the SNP. analysis GP3A Exon 3, which 
represents the HPA-la and HPA- lb antigens. As can been seen 
in Fig- 1 and Fig. 4, results are graphed using logarithmic 
and XY scatter plots (upper right). Green O, orange O or blue 

25 O sample designations represent CC, TC and TT SNP genotype 
calls, respectively, with corresponding graphical summaries 
appearing in the respective legends of each figure, No 
fluorescence represents an assay failure (FL) for that 
sample. 

30 Scatter plots (as shown in Fig. 1 and Fig- 4) are 

generated preferably using SNPStream software suite and 
viewed through. QCReview. It should be additionally noted 
that the present analysis is not limited to SNPStream or 
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Appendix A 



Genotype Results for updated 12 SNP CBS Panel 
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CLAIMS 

1. a nucleic acid sequence according to any one of the 
sequences in Table 1 for use in a PCR primer pair 
for multiplex SNP analysis of a plurality of blood 
group- or platelet antigen SNPs simultaneously. 

1. A set of oligonucleotides comprising at least one 
primer set of Table 1, wherein said set of 
oligonucleotides is suitable for amplifying and 
detecting a plurality of blood, group or HPA SNPs 
simultaneously in a single tube. 

3. A nucleic acid sequence according to any one of the 
sequences, in Table 2. 

4. - A nucleic acid sequence according to claim 3 for 

use as extension probes for the identification of 
SNPs. 

5. A nucleic acid sequence according to claim 1 or 4, 

* ■ 

wherein said SNPs relate to blood group and 
platelet antigens, 

6. An oligonucleotide set according to claim 2, 
wherein said at least one oligonucleotide 
hybridizes a HPA-1 GP3A SNP for the determination 
of the HPA .genotype and corresponding phenotype- 

7. An oligonucleotide primer and probe set for 
analyzing a plurality of SNPs corresponding to a 
blood group or platelet antigen genotype, 
simultaneously; wherein said plurality of SNPs are 
selected- from the group consisting of RhD RHD Exon 
4 C/T; RhD RHD Exon 9 A/G; RhC/c RHCE Exon 2 T/C; 
RhE/e RHCE Exon 5 C/G; S/s GYPB Exon 4 T/C; X/k KEL 
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* ■ 

Exon 6 T/C; Kp a /Kp b KEL Exon 8 T/C/ .FY/FYO FY 
Promoter T/C; Fy a /Fy b FY Exon 2 G/A; JJc*/Jk b KIDDExon 
9 G/A/ Di d /Di b DIEGO Exon 19 T/C; and HPA-la/b GP3A 
Exon 3 T/C- 

8, An oligonucleotide primer and probe set for 
analyzing the SNPs of claim 7, wherein one, more 
than one or all of said primer set is selected from 

m 

Table 1, and wherein one, more than one of all of 
said probe set is selected from Table 2, such that 
the selection . of primer and probe combinations 
correspond to the SNP being analyzed > 

9* A method of simultaneously analyzing a plurality of 
blood group or platelet antigens in a sample 
wherein said method comprises: 

♦ 

(a) isolation and purification of genomic DNA 
from said sample; 

(b) multiplex PCR amplification of DNA regions 
encompassing a plurality of SNPs of interest, each 
corresponding to a blood group or platelet antigen 
genotype; 

(c) digestion of multiplex PCR amplified 
products with restriction enzymes; 

(d) identification of SNPs using single-base 
pair primer extension of the amplified DNA fragments 
using the probes of Table 2; 

(e) hybridization of extension products/ and 

(f ) analysis of SNP extension products to 
determine a genotype corresponding thereto. 
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10. A method according to claim 9, wherein said 
restriction enzymes are Exonuclease I and Shrimp 
alkaline phosphatase for the purpose of removing 
excess dNTPs and/or oligonucleotides. 

11. A method according to claim 9, wherein said 
extension products are hybridized to tag-arrayed 
microplate. 

12. A method according to claim 9, wherein the 
multiplex PCR amplification comprises amplification 
with nucleotides primer and probes selected from 
Tables 1 and 2 . 

13. A method according to claim 9 f wherein a thermal 
cylcer is used to carry out the single-pair primer 
extension. 

14. A method according to claim 9, wherein any machine 
or method capable of analyzing SNPs may be used." 

15. A method according to claim 9, wherein GenomeLab 
SNPstream (Beckman Coulter Inc.) is used to analyze 
SNP extensioiTproducts . 

16. A method of claim 9, wherein said method is carried 
out in a single reaction tube or single well of a 
multiwell plate. 

17. A method of claim 9, wherein said method is 
automated. 

18. A method according to claim 9, wherein said 
- antigens are red blood cell and platelet blood 

group antigens. 

19. A method according to claim 9, wherein said 
antigens are selected from the group consisting of 
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ABO, Rh (D, C, c, E, e), MNS f P, Lutheran, Kell 
(K, k), Lewis, Duffy <Fy\ Fy*> , Kidci (Jk a , Jk b ) . 

20. A method for the simultaneous detection of the 
presence or absence . of blood cell antigen SNPs 
simultaneously using one or more of the the 
oligonucleotides of Table 1 and Table 2, or any 
corresponding combination thereof. 

21. A method according to any one of claims 9 to 20, 
wherein 12 . blood group and HPA SNPs are analyzed in ... 
a single tube. 

22. A method according to claim 9, wherein said SNPs 
identified in step (d) include a HPA-1 GP3A SNP 
which is analyzed for the determination of HPA 
genotype and corresponding phenotype. 

■ 

23. A multiplex PCR method for the identification of 
blood group genotypes, comprising identifying and 
analyzing the corresponding SNPs combinations 
thereof according to the following steps: 

(a) isolation and purification of genomic DNA 

* 

from said sample; 

(b) multiplex PCR amplification of DNA regions 
encompassing said plurality of blood group SNPs , and 
including -a plurality of primer pairs of Table 1; 

(c) the digestion of multiplex PCR amplified 
products with restriction enzymes; 

(d) identification of SNPs using single-base 
pair primer extension of the amplified DNA 
fragments; 

(e) hybridization of extension products; and 
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(f) analysis of SNP extension products to 
determine the SNP genotype; wherein said analysis 
simultaneously screens a plurality of SNPs in a 
single reaction tube. 

24. A method according to claim 14, wherein said test 
sample is a human blood sample. ■ 

25. A method according to claim 14 , wherein said 
plurality of SNPs are selected from the group 
consisting of RhD RHD Exon, 4 C/T; RhD RHD Exon 9 

" A/G; RhC/c RHCE Exon 2 T/C; RhE/e RHCE Exon 5 C/G; 
S/s GYPB Exon 4 T/C; K/k KEL Exon 6 T/C; Kp a /Kp b KEL 
Exon 8 T/C; FY/FY0 FY Promoter T/C; Fy a /Fy b FY 
Exon 2 G/A; Jk a /Jk b KIDDExon 9 G/A; DiVDi b DIEGO 
Exon 19 T/C; and HPA-la/b GP3A Exon 3 T/C. 

26. The use of nucleic acid sequences of Tables 1 and 2 
in multiplex PCR for the identification and 

a 

analysis of blood group or platelet antigen SNPs. 

27. The use according to claim 26, wherein said 
multiplex PCR is carried out in a single reaction 
tube . * * 

28. The use according to claim 26, wherein said 
multiplex PCR is automated to simultaneously 
analyse blood group and platelet antigen SNPs. 

29. The use according to claim 26, wherein said SNP 
analysis results in antigen genotypes and 
corresponding phenotypes of a test sample. 

30. A method of claim 23 wherein blood group antigen 
and platelet antigen typing is determined using the 
primer pairs of Table 1, and analysis using the 
probes of Table 2. 
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31. A method of claim 30> wherein said typing, uses a 
multiplex PGR SNP analysis format, wherein said 
analysis is automated. 

* 

32. A method of simultaneously analyzing a plurality of 
blood group or platelet antigens in a sample 
wherein said method comprises: 

* 

(a) isolation and purification of genomic DNA 

■ 

from said sample; 

(to) multiplex PCR amplification of DNA regions 
encompassing a plurality of SNPs of interest, using 
a plurality of primer pairs of Table 1; 

■ 

(c) digestion of multiplex PCR amplified 

■ 

products with restriction enzymes; 

♦ 

(d) identification of SNPs using single-base 
pair primer extension of the amplified DNA fragments 
using probes corresponding to said SNPs of interest; 

(e) hybridization of extension products; and 

.(f) analysis of SNP extension products to 
determine the SNP genotype. 

33. The method of claim 23, wherein said step of 
identification of SNPs includes using the probes of 
Table 2. 

34. The method of claim 23, wherein said step of 
hybridization includes using the probes of Table 2. 

35- The method of claim 23 , wherein said blood group 
SNPs includes a SNP of Table 1 or Table 1A. 

36. The method of claim 30 wherein said blood group 
antigen and platelet antigen are human antigens. 



